APPARATUS FOR MAKING PERMANENT HARDLINE CONNECTION 

FIELD OF THE INVENTION 

[01] The present invention relates generally to coaxial cable connectors, and more 
particularly to such connectors used with hard-line coaxial cables. 

BACKGROUND OF THE INVENTION 

[02] Coaxial cable is a typical transmission medium used in communications 
networks, such as a CATV network. The cables which make up the transmission portion 
of the network are typically of the "hard-line" type, while those used to distribute the 
signals into residences and businesses are typically "drop" connectors. The principal 
difference between hard-line and drop cables, apart from the size of the cables, is that 
hard-line cables include a rigid or semi-rigid outer conductor, typically covered with a 
weather protective jacket, that effectively prevents radiation leakage and protects the 
inner conductor and dielectric, while drop connectors include a relatively flexible outer 
conductor, typically braided, that permits their bending around obstacles between the 
transition or junction box and the location of the device to which the signal is being 
carried, i.e., a television, computer, and the like, but that is not as effective at preventing 
radiation leakage. Hard-line conductors, by contrast, generally span considerable 
distances along relatively straight paths, thereby virtually eliminating the need for a 
cable's flexibility. Due to the differences in size, material composition, and performance 
characteristics of hard-line and drop connectors, there are different technical 
considerations involved in the design of the connectors used with these types of cables. 

[03] In constructing and maintaining a network, such as a CATV network, the 
transmission cables are often interconnected to electrical equipment that conditions the 
signal being transmitted. The electrical equipment is typically housed in a box that may 
be located outside on a pole, or the like, or underground that is accessible through a 
cover. In either event, the boxes have standard ports to which the transmission cables 
may be connected. In order to maintain the electrical integrity of the signal, it is critical 
that the transmission cable be securely interconnected to the port without disrupting the 
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ground connection of the cable. This requires a skilled technician to effect the 
interconnection. 

[04] A typical type of interconnect device used to connect a transmission cable to an 
equipment port is the threaded type. The technician must prepare the cable in the 
standard manner, i.e., stripping the various layers of the cable to their predetermined 
distances and furrowing out the dielectric material over a predetermined distance in order 
to bottom out the inner conductor until it is seized by the conductive pin that will carry 
the signal through the port, and use a wrench to provide torque that will radially compress 
and seal portions of the connector into the outer jacket of the transmission cable. A 
wrench is also used to advance a nut positioned at the port end of the connector body 
onto the port, thereby interconnecting the transmission cable to the equipment port. Such 
types of connector rely heavily on the skill of the technician in applying the proper 
amount of torque to effect the connections, thereby making reliability of signal integrity a 
concern. 

[05] In addition to the need for a skilled technician in effecting the connection between 
the transmission cable and the equipment port, such threaded connectors often require 
that the transmission cable be severed from the connector and the connector replaced 
each time the equipment housed in the box needs to be serviced or maintained. Hence, 
by repeatedly shortening the effective length of the transmission cable due to the severing 
required to detach the cable from the port, additional parts, such as extenders, must be 
employed which add to the difficulty of properly interconnecting the cable. It also is 
difficult to fit a wrench into the space provided by many equipment ports, thereby 
making the technician's job that uses threaded connectors even more difficult. 

[06] Another type of standard connector used with transmission cables are the 
crimping type. With crimp connectors, the technician uses a crimping tool that radially 
surrounds the connector after the cable has been bottomed out therein, and radially 
crimps the connector body into engagement with the cable's outer jacket. While such 
connectors eliminate the difficulties associated with the threaded connectors, the 
crimping action often produces inconsistent electrical connection between the connector 
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and the cable, also degrading the cable's outer conductor, thereby creating signal losses 
that ultimately reduce the quality of the signal being transmitted. 



[07] Another type of connector usable on hard-line cables is the compression type 
connector, such as is disclosed in U.S. Patent No. 6,331,123. Compression connectors 
utilize a compression member that is axially slidable into the connector body for radially 
displacing connecting and sealing members into engagement with the hard-line cable's 
outer conductor. A compression tool that slides the compression body into the connector 
is utilized by the technician to effect the connection, and due to the physical constraints 
of the compression member and connector body, it is impossible for the technician to use 
too much force to effect the interconnection. Thus, compression connectors eliminate the 
assembly drawbacks associated with threaded, and to some degree, crimp type 
connectors. 

SUMMARY OF THE INVENTION 

[08] Briefly stated, a permanent connector interconnects a hard-line coaxial cable to a 
connection housing. A contact is interconnected with and extends coaxially through a 
connector body. A collet one-piece with the contact receives a central conductor of the 
coaxial cable, while a sealing member and mandrel receive an outer conductor of the 
coaxial cable between them. A compression body positioned radially adjacent a portion 
of the connector body moves axially between first and second positions, wherein when 
the compression body is in its first position, the coaxial cable is removable from within 
the connector, and when the compression body is in its second position, the coaxial cable 
is not removable from within the connector. The compression body acts indirectly upon 
the sealing member so that an electrical connection is made between the sealing member 
and the outer conductor of the cable when the compression body is in its second position. 

[09] In other words, a connector used to interconnect a hard-line coaxial cable to an 
equipment port includes a main connector body in which the various connecting and 
sealing members are housed, and a compression body attached to the connector body for 
axial, sliding movement between first and second positions relative to the connector 
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body. The port side of the connector includes a conductive pin extending axially 
outwardly therefrom that is adapted to be inserted into the port provided in the equipment 
box, while an axially extending bore is formed through the cable side of the connector 
and compression bodies for receiving the central conductor of the hard-line cable therein. 
A collet electrically connected to the conductive pin seizes the central conductor when it 
is fully inserted through the axial bore, thereby electrically interconnecting the conductor 
to the conductive pin that ultimately carries the signal to/from the equipment mounted in 
the box. 

[010] Once the central conductor is fully inserted in the axial bore, the outer conductor 
of the hard-line cable is positioned annularly between a mandrel that is housed within the 
connector body and various clamping and sealing members. A compression tool, well 
known in the industry, is then be used by a technician to axially slide the compression 
body into the connector body. As the compression body slides into the connector body 
its ramped, leading face engages a correspondingly ramped surface of a clamping and 
sealing member. The co-acting ramped surfaces cause the clamping and sealing member 
to deflect radially inwardly until it contacts the outwardly facing surface of the outer 
conductor and/or the jacket coating the outer conductor, depending on the type of cable 
and the amount of jacket coating stripped from the cable end. The flat leading edge of 
the compression body then engages an RF seal driver that is slidably positioned within 
the connector body. The RF seal driver includes a ramped surface that engages a 
corresponding ramped surface of an RF seal. As the RF seal driver slides axially in the 
connector body, as a result of being pushed by the compression body, its ramped surface 
causes the RF seal to be forced radially inwardly towards the outwardly facing surface of 
the hard-line cable's outer conductor. Upon termination of the axial movement of the 
compression body, the hard-line cable's outer conductor is sandwiched between at least 
the RF seal and the mandrel. 

[Oil] The inwardly facing surface of the clamping and sealing member that engages the 
outer conductor is generally flat, thereby creating a continuous seal along its entire width. 
It is contemplated, however, that this surface of the sealing member could include 
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different geometries, such as a wavy geometry that would create numerous seals, 
staggered along the width of the member, as opposed to one continuous seal. 

[012] Various alternate embodiments of the present invention employ the compression 
mechanism and the various sealing and clamping mechanisms in connectors for other 
types of cables and applications, such as splicing together two separate lengths of hard- 
line cable. 

[013] According to an embodiment of the invention, a device for permanently 
interconnecting a hard-line coaxial cable to a connection housing includes, wherein the 
coaxial cable includes at least a central conductor, a layer of dielectric material covering 
the central conductor, and an outer conductor composed of hard-line material, a 
connector body extending along a longitudinal axis; a contact interconnected to and 
extending coaxially through the connector body; a collet one-piece with the contact for 
receiving the central conductor of the coaxial cable; a compression body positioned 
radially adjacent a portion of the connector body for axial movement relative thereto 
between first and second positions, wherein when the compression body is in its first 
position, the coaxial cable is removable from within the device, and when the 
compression body is in its second position, the coaxial cable is not removable from 
within the device; a mandrel housed within the connector body, and positioned in 
contacting relation to an inwardly facing surface of the outer conductor when the 
compression body is in its second position; and a sealing member housed within the 
connector body and in engaged relation to the compression body, the sealing member 
being positioned in sealing relation to an outwardly facing surface of the outer conductor 
when the compression body is in its second position. 

[014] According to an embodiment of the invention, a device for permanently 
interconnecting a hard-line coaxial cable to a connection housing includes, wherein the 
coaxial cable includes at least a central conductor, a layer of dielectric material covering 
the central conductor, and an outer conductor composed of hard-line material, a 
connector body extending along a longitudinal axis; a contact interconnected to and 
extending coaxially through the connector body; a collet one-piece with the contact for 
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receiving the central conductor of the coaxial cable; a compression body positioned 
radially adjacent a portion of the connector body for axial movement relative thereto 
between first and second positions, wherein when the compression body is in its first 
position, the coaxial cable is removable from within the device, and when the 
compression body is in its second position, the coaxial cable is not removable from 
within the device; a mandrel housed within the connector body, and positioned in 
contacting relation to an inwardly facing surface of the outer conductor when the 
compression body is in its second position; and means for clamping and/or sealing the 
outer conductor to the mandrel. 

[015] According to an embodiment of the invention, a splice connector for permanently 
interconnecting two hard-line coaxial cables, wherein each coaxial cable includes at least 
a central conductor, a layer of dielectric material covering the central conductor, and an 
outer conductor composed of hard-line material, includes a connector body extending 
along a longitudinal axis; a contact interconnected to and extending coaxially through the 
connector body; first and second collets one-piece with the contact for receiving the 
central conductors of the coaxial cables; first and second compression bodies positioned 
radially adjacent first and second portions of the connector body for axial movement 
relative thereto between first and second positions, wherein when each compression body 
is in its first position, the coaxial cables are removable from within the splice connector, 
and when each compression body is in its second position, the coaxial cables are not 
removable from within the splice connector; first and second mandrels housed within the 
connector body, and each mandrel positioned in contacting relation to an inwardly facing 
surface of the respective outer conductors when the compression bodies are in their 
second position; and first and second sealing members housed within the connector body 
and in engaged relation to respective compression bodies, the sealing members being 
positioned in sealing relation to an outwardly facing surface of the respective outer 
conductor when the compression bodies are in their second position. 

[016] According to an embodiment of the invention, a splice connector for permanently 
interconnecting two hard-line coaxial cables, wherein each coaxial cable includes at least 
a central conductor, a layer of dielectric material covering the central conductor, and an 
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outer conductor composed of hard-line material, includes a connector body extending 
along a longitudinal axis; a contact interconnected to and extending coaxially through the 
connector body; first and second collets one-piece with the contact for receiving the 
central conductors of the coaxial cables; first and second compression bodies positioned 
radially adjacent first and second portions of the connector body for axial movement 
relative thereto between first and second positions, wherein when each compression body 
is in its first position, the coaxial cables are removable from within the splice connector, 
and when each compression body is in its second position, the coaxial cables are not 
removable from within the splice connector; first and second mandrels housed within the 
connector body, and each mandrel positioned in contacting relation to an inwardly facing 
surface of the respective outer conductors when the compression bodies are in their 
second position; and means for clamping and/or sealing the outer conductors to 
respective ones of the mandrels. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[017] Fig. 1 is a perspective view of a first embodiment of a pin connector. 

[018] Fig. 2 is an exploded perspective view of the embodiment of Fig. 1. 

[019] Fig. 3 is a cross-sectional view taken along line 3-3 of Fig. 1. 

[020] Fig. 4 is a perspective view of the embodiment of Fig. 1 with an extended body 
section. 

[021] Figs. 5 A - 5F are sequential perspective views illustrating the process of 
connecting the connector of Fig. 1 to an equipment port. 

[022] Fig. 6 is a cut-away, perspective view of a second embodiment of the connector of 
Fig. 1 modified for standard QR type cable, in which most of the cable jacket is left on 
the cable; only a little of the jacket is cut back during installation. 



{H0230345.1} 



7 



[023] Fig. 7 is a cut-away, perspective view of a third embodiment of the present 
invention. 

[024] Fig. 8 is a cut-away, perspective view of a fourth embodiment of the connector of 
Fig. 7, shown in its open position. 

[025] Fig. 9 is a cut-away, perspective view of the embodiment of Fig. 8 shown in its 
closed position. 

[026] Fig. 10 is a perspective view of a fifth embodiment of the present invention for a 
male DIN connector. 

[027] Fig. 1 1 is a cut-away, perspective view of the embodiment of Fig. 10. 

[028] Fig. 12 is an exploded perspective view of the embodiment of Fig. 10. 

[029] Fig. 13 is an perspective view of a sixth embodiment of the present invention. 

[030] Fig. 14 is a cut-away, perspective view of a seventh embodiment of the present 
invention for a female DIN connector. 

[031] Fig. 15 is a perspective view of a splice connector that uses the connecting 
members of the pin connector of Fig. 1. 

[032] Fig. 16 is an exploded perspective view of the splice connector of Fig. 15. 

[033] Fig. 17 is a perspective view of the splice connector of Fig. 15 modified to have 
an extended central body. 

[034] Fig. 18 is a cut-away, perspective view of the splice connector of Fig. 15. 
[035] Fig. 19 is a longitudinal cross-sectional view of the splice connector of Fig. 15. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 
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[036] Referring now to the drawings, wherein like reference numerals refer to like parts 
throughout, and especially to Figs. 1 and 5C, a first embodiment of a connector 10 
interconnects a hard-line coaxial cable 12 to an equipment port 14. Hard-line coaxial 
cable 12 generally includes a central conductor 16 for carrying a signal, such as a CATV 
signal, a layer of dielectric material 18 covering central conductor 16, and an outer 
conductive member 20 composed of conventional hard-line material spaced from central 
conductor 16 by dielectric 18. A jacket 21 may coat outer conductor 20 to protect it from 
the weather. Equipment port 14 may be any conventional type of port in which signal 
processing/conditioning equipment is stored and to which hard-line cables are 
traditionally interconnected, such as, for example, a tap, amplifier, filter, trap, or the like. 
Hard-line coaxial cables are typically used as transmission lines in a CATV system, or 
the like. 

[037] Connector 10 includes a connector body 22 preferably having a knurled portion 
19 to aid in screwing and/or unscrewing connector 10 from equipment port 14. 
Connector body 22 includes a first end 26 having external threads 28 for connecting to 
port 14, and a second end 27 which fits over an end portion of coaxial cable 12. 
Connector body 22 is hollow so as to receive other elements which constitute connector 
10. A conductive pin 38 extends through first end 26 for connection with equipment port 
14. An O-ring 78 is positioned against a flange 80 at first end 26. 

[038] Referring also to Fig. 2, a compression body 24 is interconnected to connector 
body 22 for sliding movement between first and second positions along an axis X. 
Conductive pin 38 is part of a contact 30 which extends axially through first end 26 of 
body 22. Contact 30 also includes a collet 32 positioned along axis X within body 22 
which includes a series of spring biased fingers that extend rearward along axis X to 
collectively define an annular opening 33 (Fig. 3 A) for receiving central conductor 16 of 
coaxial cable 12. An annular groove 34 is formed in the fingers of collet 32 to hold a 
spring clip 36 to provide a radially inward bias force to the fingers. Conductive pin 38 is 
maintained in position by an insulator 40 that is positioned around pin 38 and securely 
maintained in position by an inner surface of first end 26 of body 22. 
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[039] A coaxial cable centering guide 42 is positioned rearwardly adjacent collet 32 and 
includes a central opening 44 (Fig. 3 A) with a concave surface 45 that guides central 
conductor 16 into engaging relation with collet 30. "Rearwardly" refers to the direction 
extending from first end 26 to second end 27, where first end 26 connects to equipment 
port 14 and second end 27 connects to cable 12. Guide 42 further includes a shaped 
portion 47. A mandrel 48 which includes a central opening 50 oriented along axis X 
includes a first body portion 52 of a first diameter which is slightly greater than the 
diameter of guide 42. First body portion 52 is positioned in circumferentially 
surrounding relation to guide 42, while a second body portion 54, of a second diameter 
smaller than the first diameter, extends rearward from a neck 56 that joins first body 
portion 52 to second body portion 54. Neck 56 includes an inner surface 57 that is 
contoured to and abuts shaped portion 47 of guide 42. An RF seal 58, positioned radially 
around second body portion 54, includes an outer tapering surface 60. An RF seal driver 
62 includes an inwardly tapering surface 64 adapted to engage outer tapering surface 60 
of RF seal 58 as compression body 24 moves from its first, open position (Fig. 3) towards 
its second, closed position. 

[040] A clamping/sealing member 66, which includes a tapered outer surface portion 
68, is positioned rearwardly of RF seal driver 62. Compression body 24 includes a 
tapered inner surface portion 70 that engages tapered surface portion 68 to produce a 
radially inward force against tapered surface 68 of clamping/sealing member 66 as 
compression body 24 moves from its first position (Fig. 3) towards its second position. 
An O-ring 72 is positioned in an annular groove 74 formed in compression body 24 
adjacent second end 27. 

[041] Referring to Fig. 4, an alternate embodiment includes a connector 10' which is 
functionally the same as connector 10, but has an extended connector body 22\ This 
embodiment is used when cable 12 is too short from previous cuttings and connector 
replacements to allow the first embodiment to be used. The extra length of this 
embodiment permits a cable that is otherwise too short to be fitted with this type 
connector. 
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[042] Referring to Figs. 5 A-5E, during installation a technician first trims conductive 
pin 38 until it extends outward from first end 26 of connector body 22 a predetermined 
distance that is appropriate for the type of port 14 into which it is to be inserted (Fig. 5 A). 
Connector body 22 is then tightened onto port 14 by advancing external (male) male 
threads 28 into internal (female) threads 76 present in port 14, until pin 38 is seized in 
port 14 (Fig. 5B). Cable 12 is then prepared by stripping off predetermined lengths of 
material to expose a predetermined length of central conductor 16 at the end of cable 12, 
coring out a predetermined length of dielectric, and exposing a predetermined length of 
outer conductor 20 (Fig. 5C). Central conductor 16 is then bottomed out in connector 
body 22 until it is seized between the fingers of collet 32 (Fig. 5D). Spring clip 36 
ensures that conductor 16 is force fit between the fingers of collet 32 and ensures that 
electrical contact with collet 32 is maintained. Outer conductor 20 is concurrently 
positioned radially between second body portion 54 of mandrel 48, RF seal 58, and 
clamp ing/sealing member 66. Compression body 24 is then engaged by a conventional 
compression tool (not shown), and axially compressed towards connector body 22 until it 
terminates in its second position (Fig. 5E). 

[043] While compression body 24 is being moved from its first position (Fig. 3A) 
towards its second position (Fig. 3B), its tapered inner surface 70 engages and produces a 
radially inward force to tapered outer surface 68 of clamping/sealing member 66, thereby 
causing clamping/sealing member 66 to radially deform and contact the outer surface of 
outer conductor 20, as well as a portion of jacket 21 depending on the length of jacket 21 
which has been stripped from outer conductor 20. After fully passing over 
clamping/sealing member 66, the leading face of compression body 24 squarely engages 
RF seal driver 62, moving it axially towards first end 26 of connector body 22. As RF 
seal driver 62 moves axially, its tapered inner surface 64 engages the tapered outer 
surface 60 of RF seal 58, thereby causing RF seal 58 to deform radially inward until it 
contacts outer conductor 20 and sandwiches it against second body member 54 of 
mandrel 48. 

[044] Once compression body 24 is fully inserted in connector body 22, RF seal driver 
62 engages neck 56 of mandrel 48, thereby prohibiting any additional axial movement of 
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compression body 24. When in this second position, O-ring 72 positioned in annular 
groove 74 (Fig. 3 A) formed in compression body 24 adjacent second end 27 becomes 
sealingly positioned between compression body 24 and connector body 22 adjacent their 
terminal ends, while RF seal 58 is in contacting relation to the outer surface of outer 
conductor 20 working to prevent unwanted RF leakage from occurring during signal 
transmission, while clamping/sealing member 66 contacts outer conductor 20, and 
perhaps jacket 21, preventing undesirable movement of cable 12, thereby further 
preventing unwanted moisture from infiltrating connector body 22. 

[045] Referring to Fig. 6, a second embodiment of the present invention is shown as a 
pin connector 100 used in connection with QR cable. Pin connector 100 is functionally 
equivalent to connector 10, and includes many of the same components as used with 
connector 10, all of which are referenced by identical reference numerals, while those 
components that are modified are given new reference numerals. When using standard 
QR type cable, most of the cable jacket is left on the cable, with only a little of the jacket 
being cut back during installation. Only RF seal 58 makes electrical contact with the 
ground braid of the QR cable, with subsequent electrical contact being made through RF 
seal driver 62 and connector body 22. In this embodiment, clamping/sealing member 66 
only contacts the outer sheath of the QR cable. 

[046] Pin connector 100, extending along a longitudinal axis X, includes a connector 
body 102 and a press fit compression body 104 that axially slides relative to connector 
body 102 between first (uncompressed) and second (fully compressed) positions. Fig. 6 
shows connector 100 in its first position. Compression body 104 is slightly modified 
from compression body 24 of the first embodiment in that it includes a front body portion 
106, including a tapered inner surface 108, that slides into connector body 102, and a rear 
body portion 1 10 that is of a greater diameter than front body portion 106 that does not fit 
within connector body 106. Front body portion 106 includes an annular groove 1 12 
formed around its outer surface, rearward of tapered inner surface 108, in which an O- 
ring 1 14 is received to provide a seal between compression body 104 and connector body 
102 when compression body 104 is moved to its second position. 
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[047] A neck region 116 formed at the interface of front body portion 106 and rear body 
portion 110 serves as a stop that prevents compression body 104 from proceeding too far 
axially into connector body 102 when neck region 116 engages a rear surface 122 of 
connector body 102 when compression body 104 reaches its second position. Rear body 
portion 110 includes an annular groove 118 formed in its inner surface in which an O- 
ring 120 is received to serve as a seal between rear body portion 110 and outer jacket 21 
of cable 12 (Fig. 5C). The remainder of pin connector 100 is functionally and 
structurally virtually the same as connector 10. 

[048] Referring to fig. 7, a third embodiment of the invention is shown as a pin 
connector in the closed position. A connector 130 includes a front body 132 and a back 
body 134. A conductive pin 136 is held within front body 132 by an insulator 137. 
Conductive pin 136 is electrically connected to a contact 138 which in turn is electrically 
connected to a collet 140. Preferably, conductive pin 136, contact 138, and collet 140 are 
one-piece. A plurality of teeth 142 are on an inner surface of collet 140 to provide an 
enhanced interference fit with the center conductor of the cable upon installation. For 
ease of manufacturing, teeth 142 are preferably formed as in internal threaded portion of 
collet 140. Portions of a mandrel 144 fit inside both front body 132 and back body 134. 
The portion of mandrel 144 inside front body 132 is preferably press fit inside front body 
132. Mandrel 144 is preferably plastic. Mandrel 144 includes a seizing portion 146 
which presses teeth 142 onto the central conductor of the cable during installation when 
back body 134 is moved from the open position to the closed position. Mandrel 144 also 
includes a bushing portion 148 which helps guide the central conductor of the cable into 
collet 140. A plurality of teeth 150 preferably formed as internal threads on a clamping 
body 151 break the oxide (aluminum oxide) on the outer conductor of the cable to ensure 
good electrical contact between clamping body 151 and the outer conductor of the cable. 
Clamping body 151 also provides the necessary RF sealing function in connector 130. 
An O-ring 152 inside an annular groove 154 in front body 132 provides a seal between 
front body 132 and back body 134. An O-ring 156, pressed into place by a neck 158 on 
back body 134, preferably provides a seal between connector 130 and external 
environmental influences. 
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[049] Referring to Figs. 8-9, a fourth embodiment of the present invention is shown. A 
connector 160 includes a front body 162 and a back body 164. Fig. 8 shows connector 
160 in the open position, while Fig. 9 shows connector 160 in the closed position. A 
mandrel 174 is preferably of metal, while a separate seizure/bushing piece 176 is 
preferably of plastic. A collet 170 is at one end of a contact 168 with a conductive pin 
166 at the other end of contact 168, as with other embodiments. In this embodiment, a 
spring 178 biases bushing 176 and mandrel 174 rearward to prevent mandrel 174 and 
bushing 176 from moving forward and closing collet 170 prematurely. The rearward bias 
is only overcome when an installer pushes a prepared cable end into connector 160. 

[050] Referring to Figs. 10-12, a fifth embodiment of the present invention is shown for 
a male DIN connector. A connector 190 includes a body 192 into which a compression 
piece 208 lodges when connector 190 is in the closed position. The shape of that portion 
of compression piece 208 visible in Fig. 10 is of no particular significance, except that 
when piece 208 is injection molded plastic, as preferred, the shape is dictated by injection 
molding techniques. A coupling nut 194 is held in place by a nut retaining piece 196 
which fits into an annular groove 198. A mandrel 200, although preferably plastic in this 
embodiment, could be made of metal with minor changes made to the front end of 
mandrel 200 to ensure that inappropriate electrical contact with a collet 212 is not made. 
With mandrel 200 of plastic, contact between mandrel 200 and collet 212 is not an issue. 
Collet 212, which includes a solid end 216 for connecting with a female DIN plug and an 
open end 218 for receiving the central conductor of the cable, is held in place within body 
192 by an insulator 214. Insulator 214 is preferably of plastic, but any electrical insulator 
will work. An RF seal 202 fits around mandrel 200, with an RF seal driver 204 rearward 
of RF seal 202. Rearward of RF seal driver 204 is a tapered clamp 206 which is spaced 
apart from mandrel 200 to permit entry of the outer conductor of the cable between 
mandrel 200 and clamp 206 during installation. A tapered portion 210 of compression 
piece 208 fits around tapered clamp 206 so that clamp 206 is secured against the outer 
conductor of the cable when compression piece 208 is compressed forward into body 192 
of connector 190. 
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[051] Referring to Fig. 13, a sixth embodiment is shown which is a variation of the fifth 
embodiment. A connector 220 includes a front body 222 and a compression body 224. 
A coupling nut 226 is held in place by a nut retaining piece 228 which fits into an annular 
groove 230 in front body 222. A collet 232 includes a solid end 234 for connecting with 
a female DIN plug and an open end 236 for receiving the central conductor of the cable. 
A mandrel 238, made of plastic in this embodiment, serves to guide the central conductor 
of the cable into collet 232. An RF seal 240, an RF seal driver 242, and a clamp 244 all 
make contact with the outer conductor of the cable which is clamped between these three 
elements and mandrel 238 after installation. A ramped surface 246 is built into front 
body 222 in this embodiment which interacts with RF seal 240. A tapered end 248 of 
compression body 224 moves along clamp 244 a compression distance "a" when 
compression body 224 is compressed into front body 222 during installation. 

[052] Referring to Fig. 14, a seventh embodiment of the present invention is shown for 
a female DIN connector 250. A front body 252 houses a collet 256 which is held in place 
by an insulator 262. A first end 258 of collet 256 provides the female connection for a 
male DIN connector, while a second end 260 of collet 256 provides the connection for 
the center conductor of the cable being connected. A plastic mandrel 264 guides the 
center conductor of the cable into collet 256. A ground conducting portion 272 of front 
body 252 provides electrical contact with the outer conductor of the cable being 
connected as when the outer conductor is sandwiched between mandrel 264 and the 
combination of RF seal 266, RF seal driver 268, and clamp 270. A compression body 
254 drives RF seal 266, RF seal driver 268, and clamp 270 forward as previously 
described in other embodiments. 

[053] Referring to Figs. 15-19, an eighth embodiment of the present invention is shown, 
in which the connecting members of the first embodiment are used to form a splice 
connector 280. The exterior of connector 280 is shown in Fig. 15. Fig. 16 shows an 
exploded view of connector 280. A connector body 282 houses two sets of sealing 
elements. A contact piece 281 includes a collet 285 on one end and a collet 286 on the 
other end. An O-ring 287 fits in an annular groove 289 in collet 285. A centering guide 
291 is adjacent collet 285, which in turn is adjacent a mandrel 293. Centering guide 291 
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guides the center conductor from a cable being connected into collet 285. Mandrel 293 
aids the guiding process and also provides a surface against which the outer conductor 
from the cable being connected is secured by an RF seal 295, an RF seal driver 297, and a 
clamp 299. A compression body 283 forms a compression fit with RF seal 295, RF seal 
driver 297, and clamp 299 to hold the cable end securely in place when compression 
body 283 is in the closed position. An O-ring 301 fits into an annular groove 303 to seal 
the cable end from external elements. In similar fashion, an O-ring 288 fits in an annular 
groove 290 in collet 286. A centering guide 292 is adjacent collet 286, which in turn is 
adjacent a mandrel 294. Centering guide 292 guides the center conductor from a cable 
being connected into collet 286. Mandrel 294 aids the guiding process and also provides 
a surface against which the outer conductor from the cable being connected is secured by 
an RF seal 296, an RF seal driver 298, and a clamp 300. A compression body 284 forms 
a compression fit with RF seal 296, RF seal driver 298, and clamp 300 to hold the cable 
end securely in place when compression body 284 is in the closed position. An O-ring 
302 fits into an annular groove 304 to seal the cable end from external elements. 

[054] Fig. 17 shows a splice connector 280' which is identical to splice connector 280 
except that it includes an extended body 282' instead of a regular body 282. During 
installation, if the existing free cable needing to be connected is too short because of an 
installer cutting away a previously attached connector, and consequently shortening the 
cable, the extended body 282' of splice connector 280' is used. 

[055] Figs. 18-19 show different views of the splice connector of the eighth 
embodiment. A first cable is connected at a first end 305, while a second cable is 
connected at a second end 306. The first and second cables are thus electrically 
connected to each other. 

[056] While the present invention has been described with reference to a particular 
preferred embodiment and the accompanying drawings, it will be understood by those 
skilled in the art that the invention is not limited to the preferred embodiment and that 
various modifications and the like could be made thereto without departing from the 
scope of the invention as defined in the following claims. 
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